The research was conducted to study the repair of transected sciatic nerve through by grafting sciatic nerve with nerve segment and addition of bone marrow in dogs. Twelve adult dogs from both sexes was used. They was divided into two groups, six animals in each group. The left sciatic nerve was used as a model in this research for monitoring the process of nerve repair. In group one, the sciatic nerve was transected and a piece of nerve about 1cm in length was removed, and the resultant gap was repaired by autotransplantation with a segment of nerve harvested from the median nerve of the forelimb with the consideration that the harvested median nerve segment was slightly longer than the resected sciatic nerve segment. The implanted nerve segment was sutured with sciatic nerve using non absorbable suture (nylon 5\0). In group two, the same surgical procedure was performed as in group one, but a bone marrow that aspirated from the same animal was applied on the nerve transplantation. The assessment of sciatic nerve repair was accomplished by studying the clinical observation of normal physiological function of the operated limb, additionally studying the histological changes on the nerve graft transplantation at 30 and 45 postoperative days. The study was revealed, the application of bone marrow on the nerve graft segment was enhanced the degree of healing of transected sciatic nerve that indicated by improvement the functional use of affect hind limb clinically, with improvement the vasculrization of nerve graft segment and increase proliferation of nerve cells (Schwann and microglial cells) with extension of collagen fibers that aid to bridge the sciatic nerve with grafted nerve segment histologicaly rather than in group one.In conclusion the addition of bone marrow on the nerve graft segment accelerate the degree of healing of transected sciatic nerve with improve the functional use of operated limb.
Introduction
Peripheral nerve injuries are common, and there is no easily available formula for successful treatment. Incomplete injuries are most frequent (2) . Nerve injuries can be classified into three major groups:-neurapraxia, axonotmesis, and neurotmesis.
Neurapraxia is characterized by local myelin damage, usually secondary to compression. Axon continuity is preserved, and the nerve does not undergo distal degeneration.Neural tissue is one of the important tissue of the body which recovers extremely sluggishly after being injured . Nerves are similar to electrical cable and contain many fibers (axons). Some of these fibers are sensory provided feeling in defined area, and some are motor activating muscles and sweat gland. Gap between nerve endings can occur as a result to injuries that have been not repaired or because sections of nerve have been removed (1) .Axonotmesis is defined as a loss of continuity of axons, with variable preservation of the connective tissue elements of the nerve. Neurotmesis is the most severe injury, equivalent to physiologic disruption of the entire nerve; it may or may not include actual nerve transaction. Neurotmesis occurs when a nerve, along with its surrounding stroma, ecomes completely disconnected. There is no spontaneous recovery and even after surgery prognosis is poor. This type of injury is only seen in major trauma (3) . Peripheral nerves injuries show both sensorial and motor functional changes (4) . Experimental peripheral nervous injuries at the sciatic nerve may be provoked through a number of procedures, such as: smashing by compression, transsection, stretching and freezing. Several factors such as magnitude, duration and mechanism of compressive trauma are important to determine injury degree (5) .
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No./2 2012 ______________________________________________________________________ New alternative techniques for surgical repair (6, 7) and the use of physical therapeutic resources (laser, electricity and ultra-sound) that might stimulate nerves morphological regeneration (3, 8) . In extensive injuries, loss of tissue may result in a nerve gap.Numerous techniques have been used to obtain reapposition of severed nerve ends. These includes stretching of the nerve stumps by immobilizing the mesonerum and surrounding tissues, joint flexion to shorten nerve course, transposion of nerve route, osseous resection and limb shorting, nerve pedicle flaps, gap tabulation with aviary of materials, direct neurotization of muscle and nerve grafting (9, 10, 11) .Three major types of auto graft are cable, trunk, and vascularized nerve grafts. Cable grafts are multiple small-caliber nerve grafts aligned in parallel to span a gap between fascicular groups. Trunk grafts are mixed motorsensory whole-nerve grafts. Trunk grafts have been associated with poor functional results, in large part due to the thickness of the graft and consequent diminished ability to revascularize after implantation. The most common source of autograft is sural nerve, anterior branch of the medial antebrachial cutaneous nerve, median nerve, the lateral femoral cutaneous nerve and superficial radial nerve (12, 13) . The technique of nerve grafting involves sharply transecting the injured nerve ends to excise the zone of injury. The nerve ends should display a good fascicular pattern. The defect is measured, and the appropriate length of graft is harvested to allow reconstruction without tension. If the injured nerve has a large diameter relative to the nerve graft, several cable grafts are placed in parallel to reconstruct the nerve (2) . Bone marrow is one of the important tissues that responsible for blood cells formation, these tissue are called hemopiotic tissue. Two types of bone marrow are present: red(active) and yellow(in active) marrow. The red marrow was found at the end of long bones, ribs, sternum and ischium (13, 14) . The mesenchymal cells that isolated from bone marrow have ability to differentiation into different cells such as fibroblast and chondrocyte also the stem cells can be to form some connective tissue (15) .The study is designed to follow the repair of transected sciatic nerve through by fill the gap of it with nerve auto graft and study the effect of auto transplantation of bone marrow on the healing process of nerve graft transplantation.
Material and methods
The proximal and distal region of median nerve segment was sutured with sciatic nerve using nylon 5/0 , then the site of incision was closed routinely. In the group two same surgical procedures in group one was used with the application of about 2ml of fresh bone marrow aspirated from femoral bone of the same animal on the nerve implant segment. All animals in both groups was administered with penicillin and streptomycin postoperatively for about 5 days. The dependable parameters used to evaluate the progress of sciatic nerve repair was through assessment the return of hind limb to normal function, and any possible gross changes could occurs in the muscles of the hind limb, and also by the histological examination of the implantation site after biopsy collection at 30 and 45 postoperative days.The study was performed on the twelve adult dogs from both sexes . They divided into two groups, six animals for each group. All the animals are premedicated with atropine sulfate (0.05 mg/kg i.m.) and anesthetized after 15 min. from premedication with a mixture of xylazine and ketamine (2mg/kg and 10mg/kg, i.m. ,respectively). The left sciatic nerve was used in this study as example for peripheral nerves. In the group one after anesthesia, the left lateral femoral region surface was prepared for aseptic surgery, The left sciatic nerve was exposed by inducing about 10 cm skin incision and dissection to subcutaneous tissue and gluteal muscles without any damage to surgical site. The sciatic nerve was located and a piece of about 1 cm was resected from it. Then the gap that induced in the AL-Qadisiya Journal of Vet.Med.Sci.
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Results

A-Clinical estimations:-
In group one, the animals was suffered from paralysis of left hind limb after one week, but at the end of second week, some very little trials to put weight on the affected limb. The ability of animals to stand on the affected limb was increased at the end of 4 th postoperative week with few trials to move. At the sixth week , the animals have more controlled movement with the ability to use the affected limb for scratching their bodies.The gluteal muscles was showed little degree of atrophy.The response of animals to pin prick test on the affected limb was present and clear at the 5 th and sixth weeks after operation. In group two, like in group one the hind limb was paralyzed at the end of first week but little trials was showed to put weight on the limb. The chance for putting weight on the affected limb was increased in the second week with very little trials to use the limb during walking. The animals relatively in the four week was capable to stand on its limb but not completely with enhancement to use the limb during walking with increase animals depended to move the limb. The clinical signs for use of limb in six week are relatively similar to that seen in four weeks with improvement to the functional use of limb. No any signs of gluteal muscle atrophy was shown. The animals was respond to pin prick test at the affected limb between third and fourth week , and this response was increased in the sixth postoperative week.
B-Histological changes:-
In group one, the nerve graft segment that used to bridge between the two ending of transected sciatic nerve after 30 postoperative days was reveled presence new granulation tissue formation (collagen fiber, fibroblast and newly blood vessels) with infiltration of mononuclear inflammatory cells and hemorrhage (figure,1). Edema and severe secondary demyelination (wallerian degeneration) also was showed (figure,2).Microglial nodules was showed in the gaps of the demyelinated area with proliferation of collagen fiber ( figure,3) . There was empty spaces surrounded with collagen fiber and newly blood vessels ( figure,4) . While the histological changes after 45 postoperative days, are represented by proliferation of collagen strand, Schwann cells and microglial cells with newly capillaries (figure,5). The area of collagen fiber proliferation was infiltrated by Schwann cells with proliferation of fibroblast as a longitudinal Colum (figure,6). Edema and demyelination was showed also.The empty spaces that surrounded with collagen fiber and newly blood vessels also was showed and still present. In group tow after 30 postoperative days, the histological changes was showed also new granulation tissue formation, mononuclear inflammatory cells infiltration with sever extension to collagen fibers as a bridge between the nerve and implant segment (figure,7). There was highly proliferation of Schwann cells rather than in group one with secondary demyelinzation ( figure,8) . There was proliferation of dense collagen fiber and newly capillaries formation (highly vascularization). Edema was showed (figure,9). Some sections was revealed more maturation for collagen strand (figure,10) with presence newly capillaries, macrophage and Schwann cells. The spaces was filled with granulation tissue with presence around it dense collagen strand and newly capillaries infiltrated by microglial cells and Schwann cells (figure,11).While after 45 postoperative days, the changes are represented relatively by bridging between the graft segment and nerve through by collagen strand (figure,12) infiltrated with microglial cells and Schwann cells and newly capillaries. The connective tissue was became more mature that consist of from dens collagen fiber ( figure,13) . 
Discussion
When a nerve is a cut, it's a temp to regenerate. Fibrous sprout out of the nerve at the near end (proximal) and grow across the gap towards the far end (distal) at about 1mm /day. Recovery is variable and always incomplete. The degree of recovery depends of many factors and is generally poor when surgical repair has not occurred. However, in group one the clinical use of affected hind limb was restricted only by appearance some trials to put the foot on the ground in the standing position with absence or very little attempts to use the limb during walking of the animal. Also in this group the return the sensation to the limb was retarded and weak with some degree of gluteal muscle atrophy, and this could be due to that nerve function may be initially worse after the any nerve graft operation, recovery is very slow taking months or years for function never return to normal state after the graft operation (1). The authors (16, 17) was mention the success of surgical nerve repair depended up on some factors such as the type of nerve involved can determine the course of healing where pure motor or sensory nerve usually has a more uncomplicated recovery while mixed nerves have the potential for transposition of axons during regeneration and there for the potential for improper end organ reinnervation, which can result in patient disorientation and a low level of ultimate functional recovery.The atrophied of muscles was due to never injury and disuse of limb and this feature was agreements with (12) where in major peripheral nerve injuries, After denervation, distal structures undergo many changes, such as soft tissues become fibrotic and stiff, muscle atrophies and undergoes interstitial fibrosis but remains viable for at least 2 years and early reinnervation produces superior functional return. Nerve grafts are similar to other devascularized tissue implants. Regeneration of blood supply must be provided by surrounding tissue to provide nutrition.
In this research, the histopathological changes of auto nerve graft in group one was reveled presence A AL-Qadisiya Journal of Vet.Med.Sci.
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No./2 2012 ______________________________________________________________________ 138 newly granulation tissue and blood vessels formation with proliferation of nerve cells (Schwann cells, microglial cells) and the spaces that present between the graft segment and nerve or that result from suture materials was filled slightly with collagen fibers which act as abridge where after a transaction of a nerve, regeneration requires the survival neuron body cells. The growth of axons across the injury site and reconnection of these axons with their appropriate targets (18) . These signs was indicated to live and viability of nerve tissue graft because any lack of vascularization lead to necrosis of graft due to destruction of Schwann tubules and failure of axonal regeneration through the graft. The danger is compounded in allograft and heterografts (19) . In a mixed nerve there is no difference between growth and maturation of the sensory and motor fibers.Following axonal transection, a sequence of pathologic events occurs in the cell body and axon. The cell body swells and undergoes chromatolysis, a process in which the Nissl granules (i.e., the basophilic neurotransmitter synthetic machinery) disperse, and the cell body becomes relatively eosinophilic. The cell nucleus is displaced peripherally. This reflects a change in metabolic priority from production of neurotransmitters to production of structural materials needed for axon repair and growth, such as messenger RNA, lipids, actin, tubulin, and growth-associated proteins. Shortly after axonal transection, the proximal axon undergoes traumatic degeneration within the zone of injury . In most instances, the zone of injury extends proximally from the injury site to the next node of Ranvier, but death of the cell body itself may occur, depending on the mechanism and energy of injury. In the more severe cases of injury, an active Ca²+ mediated processknown as Wallerian degeneration, takes place distal to the lesion. Within hours of injury, myelin and axons break up to form ellipsoids. By 48 to 96 hours after injury, axonal continuity is lost and conduction of impulses no longer occurs. Degradation of the myelin and axons occurs due to a Ca²+ activated release of proteases by Schwann cells. The Schwann cells are of vital importance in Wallerian degeneration, as they rapidly divide into daughter cells that up-regulate gene expression for molecules to assist in both the degeneration and regeneration processes. The Schwann cells also work in conjunction with macrophages, supplying them with cell debris to engulf and remove. There is a codependence between these cells as the macrophages are mitogenic to Schwann cells and participate with Schwann cells in the provision of trophic (feeding) and tropic (guidance) factors for regenerating axons. Obviously, there are a number of mediators that play a role in Wallerian degeneration. These mediators include serotonin and histamine released by mast cells which enhance macrophage migration and are also therefore pivotal in the process. It is possible other mediators may be involved but have yet to be discovered. The end result of the dynamic Wallerian degeneration is a shrunken nerve skeleton with intact connective tissue and perineural sheaths and multiplying Schwann cells. In more severe injuries the process is complicated by vigorous inflammation and edema. Fibroblasts proliferate and a dense fibrous scar causes a fusiform swelling of the injured segment. (20, 21, 12) .Hemorrhage was developed as a result of bleeding associated with incision the nerve. The causes of infiltration of inflammatory cells may be due to presence of suture material or response to inflammatory reaction occurrence.Edema may be due to tissue excision where in more severe nerve injuries the process is complicated by vigorous inflammation and edema (20, 21) .In a serious trauma like crush, a short period of localized total or subtotal ischemia is followed by evident increase in the endoneural fluid pressure and impairment of the normal capillary blood flow in the endoneurium. All of these results in the release of the endogenous chemical mediators, increase in the vascular permeability and impairment of the blood-nerve barrier. Endoneural and intraneural edema with AL-Qadisiya Journal of Vet.Med.Sci.
No./2 2012 ______________________________________________________________________ inflammatory response follows this process (22, 23) .Demylination was occurred secondary follow degeneration of the axon and this process was described with the axon as wallerian degeneration. Demylination was tend to be secondary to or concomitant with neuroaxonal injery (24) . In group two, the addition of bone marrow to nerve graft was improvement the clinical use of affected limb rather than in group one where the animals was capable relatively (not completely) to put the foot on The ground during standing and walking position, and this is may be due to enhancement the healing of implant segment with nerve through newly granulation tissue and blood vessels formation with highly proliferation of nerve cells such as schawnn cells with increased proliferation of collagen fibers where the addition the bone marrow was improved the bridging between graft and nerve and this is feature was agreements with (15, 25, 26, 27) 
